Chromosomally and microsatellite stable colorectal carcinomas without the CpG island methylator phenotype in a molecular classification.
We hypothesized that in a comprehensive analysis of colorectal carcinomas (CRC) the three currently known major molecular mechanisms of carcinogenesis (i.e., chromosomal instability, microsatellite instability, and CpG island methylator phenotype, CIMP) would associate with the molecular features indicative of these pathways, allowing a molecular classification. A prospectively collected clinicopathologically well-characterized series of 130 CRCs was tested for chromosomal instability (DNA-flow cytometry and analysis of allelic imbalance with microsatellite markers 5q21, 8p21, 9q21, 17p13, and 18q21), microsatellite instability (Bethesda panel), CIMP (MethyLight), and mutations of K-ras, B-raf, APC, and p53. Morphology was reviewed, and nuclear beta-catenin translocation was assessed by immunohistochemistry. Based on the molecular features, sporadic high-degree microsatellite instable tumours, tumours of the hereditary non-polyposis coli carcinoma syndrome, and 'sporadic standard-type' CRC could be delineated (14, 4, and 55, respectively). However, overlap between classes was seen for 46 of the remaining tumours where widespread or occasional methylations (excluding MLH1) were observed, and the majority had chromosomal instability. Importantly, a group of 11 tumours was observed without either microsatellite or chromosomal instability, nor any methylation. Morphologically, these tumours were without any distinguishing features, all had tumour budding and 10 showed nuclear beta-catenin translocation. Overall, the data give an overview of the molecular classes in CRC that should be taken into account in studies on carcinogenesis and clinicopathological studies. Specifically, the absence of CIN, MSI, and CIMP in an 8.46% fraction of tumours delineates a group to be aware of.